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Chapter - 8

Application of Integrals
Class — XI1I
Subject —Maths

Exercise- 8.1

1. Find the area of the region bounded by the curve y* = x and the lines x =1, x =4
and the x-axis.

Sol.
-
X
Area of region ABCD 1s
4
= f ydx
1
4
= f Jxdx
1
- E -4
| 2x?
3
11
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2. Find the area of the region bounded by y* = 9x, x = 2, x = 4 and the x-axis in the
first quadrant.

Sol.
L
E :C }'z=9r
-
:
- .
X' 0 B X
v O Vead
Area of region ABCD 1s

ydx

3\/;dx

Z
Z

=3
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-2(8-2v2)

16— 42 ) units

3. Find the area of the region bounded by x’ = 4y, y = 2, y = 4 and the y-axis in the
first quadrant.

Sol.

Area of region ABCD 1s

xdy

2/ ydy

Z
Z

=2

=§_(4)§ _(2)3_

~2(8-242)

3

( 3282 ) .
= units

3
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2 2
X

4. Find the area of the region bounded by the ellipse E + % =1

Sol.

Area bounded by ellipse =4 x Area of OAB

Now, Area of OAB 15

4
= [ yd
Jre

Py
g %j\j(m — %% )dx

=3:§J(16_x2) %z
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— % g\j(m - 42) + %sin'1 % - %sin'1 (O)
= % 8sin” (1) -8sin™' (0)]
_3l8% o
4| 2
-2 (47)
=37

Therefore, area bounded by the ellipse =4 x 3n = 127 units

2 2

y

X
5. Find the area of the region bounded by the ellipse — +-—=

4 9

Sol.

Equation of ellipse 1s:

x__|_y_=1
4 9

=3 /]1-—
Y 4
Thus,
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Area bounded by ellipse = 4 x Area OAB

Area of region OAB 1s

X

x2
(1——)dx
4

I
Iy

3 2
=§{J(4—x2)dx
- -2
_2]x (4—x2)+ism‘1£
2]2 2 21,
= i % (4 - 22) + isin'lg — isin‘1 (O)
2|2 2 2 2
= % :28111_1(1)]
3L
21 2]
- ()
_37
2
Hence, area bounded by the ellipse = 4 x 3—;- = 6,7 units

6. Find the area of the region in the first quadrant enclosed by x-axis, line X = x/gy
and the circle x* +y* =4

Sol.

Y .\- :J;_-lu
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Area OAB = Area AOCA + Area ACB

Area of OAC = 5 X

1

Area of ABC 1s

S G

\/(4—x2 )dx

3
gJ(4 —xz) + gsin‘

1 X

2

OCxAC=lx\/§x1=

2
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_|2 (4—22)+ism12—\/5\)(4—3)—£sin‘1£
2 2 2 2 2 2
= 2s1n'1(1)—§—2sin'lg
[r B =
2 2 3
\/§ 27T
= | g - — = —
2 3
7 3
3 2

w3 N3
3 2 2
JU :

= — UNILS
3

7. Find the area of the smaller part of the circle x* + y* = a® cut off by the

. a
line x=—

J2

Sol.
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We can observe that the area ABCD 1s symmetrical about x-axis.

s Area ABCD =2 x Area ABC

Area ABC 1s

)dx

2

X a’ x|
= |— (az—x2)+—sm"1—

2 2 adA | a

] )

2

a 5 5 a a a )
=|—.la”" —a ) +—sIn — a -
2 ( ) 2 a 2\/5\(
-2 2

a . a a a . _ 1
= | — 1)- : — —
-2sm() 2\5\5 2sm \5
__a_zz_azz_az2 T

2 2 4 4
[&x_a

_2'4 4
_az'ﬂ_l'

2_4 2_

2- -
_a Jr_l

412
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8. The area between x = y* and x = 4 is divided into two equal parts by the
line x = a, find the value of a.

Sol.

The line, x = a, divides the area bounded by the parabola and x = 4 into two equal
parts.

~ Area OAD = Area ABCD
We can observe that the given area 1s symmetrical about x-axis.

Thus, Area OED = Area EFCD
Area of region OED 1s
= f ydx
0
= f Jxdx
0

3
2x2

3
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Area of region EFCD 1s

= j\/;dx

Now,

Area OED = Area EFCD

Sol.

Get SOLVED Question Papers, Updated S’V‘Iabus, Sample Papers, Online Test, Study
Material, NCERT solutions and much more...........



Mathematics Class 12" NCERT Solutions

™ Josh

Simplifying Test Prep

The given area 1s symmetrical about y-axis.
Thus,
Area OACO = Area ODBO

Area of OACO = Area AOAB — Area OBACO

Area AOAB = leBxAB = l><1><1 = l
2 2 2
Area of region OBACO 1s

X
X

|
/¥
0
1
2
d.
[x

3 —1

*
3

Now,

Area of OACO = Area of AOAB — Area of OBACO

1

2 3

1

6

Therefore, required area = = 2% = %units

10. Find the area bounded by the curve x* = 4y and the line x = 4y — 2

Sol.
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From the figure,
Area OBAQO = Area OBCO + Area OACO
Thus,

Area OBCO = Area OMBC — Area OMBO

_2x+2d 2xd
—f y x—{?x

S

1[x 1[x
=—|—+2x| ——|—
41 2 , 413,
=l(2+4)_l§

4 4 3
.

2 3

V.

6
Similarly,

Area OACO = Area OLAC — Area OLAO
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"X +2 o x?
=f dx—f—dx

J 4 J 4

9 -0 3.O
=1 x_.|.2x _l X_
4| 2 L 413
LY S T B
41\ 2 4\ 3
3 1
g8 12
_ !
24
Hence, required area = ! + > = ) units
24 6 8

11. Find the area of the region bounded by the curve y2 = 4x and the line x =3

Sol.

The area OACO 1s symmetrical about x-axis.
Thus,
Area of OACO =2 (Area of OAB)

Area of region OACO 1s
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= 8x/§ units

12. Area lying in the first quadrant and bounded by the circle x* + y* = 4 and the
linesx=0andx=21is

A. T

B.

N | 3

e
W | 3

=
NG

Sol.

Area OAB i1s
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2
d

e

2

J

= \X4—x2dx
-x x-2
— |ZV4—x* +4sin”' =
2 2 |,
_2
2
= JT UNItS

Hence, the correct answer 1s A.

13. Area of the region bounded by the curve y° = 4x, y-axis and the line y = 3 is

A.2

B. >
4

e
W | o

=
o |\

Sol.

Area OAB 1s
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9

= — UNILS
4

Hence, the correct answer 1s B.

Exercise-8.2

1. Find the area of the circle 4x* + 4y2 = 9 which is interior to the parabola x' = 4y

Sol.

The required area 1s represented by the shaded area OBCDO.
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We can observe that the required area 1s symmetrical about y-axis.

Thus,
Area OBCDO =2 x Area OBCO

Draw BM perpendicular to OA.

Thus,

Area OBCO = Area OMBCO — Area OMBO
V2 2 V2 2

=f (9 4 )dx—f (x—)dx
oY\ 4 AN

| 2 ;
= = (J(9=4x?)dx —= [x*d
2[\/( x)x4[xx

_ 2 - 3qV2
=l x\/(9—4x2)+2sin’12—x &
4| 2 3 |, 4L3_0
=l \/2\X(9—8)+2sm'1& _- (\5)3
4 2 3 12
=l \/§+gsm"1& —L.Zﬁ
4 2 3 12
1 9 . 2421 1
= +—sin —— [ - —./2
2J2 8 3] 6
_1p ——2+gsin'1—2ﬁ-
2|2 3 4 3
= 1 -\5+2sm'1—2\5-
21 6 4 3

2. Find the area bounded by curves (x — 1+ y2 =1 and x* + y2 =1
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Sol.

The area bounded by the curves, 1s represented by the shaded area.
We can observe that the required area 1s symmetrical about x-axis.
Thus,

Area OBCAO =2 x Area OCAO

Construction: - join AB, which intersects OC at M, such that AM 1 OC'.

Now,

Area OCAQO = Area OMAO + Area MCAM

1
2 1
= (1=(x=1)dx+ (V1-x’d
‘{\/ (x ) x+jl' x“dx
2

-1

[ |
N | —

lsin‘l(x—l) |2 1—x2+lsin‘1x
2 |, |2 2

:XT_l\/l—(x—l)z +

L
"2

2

_! 1 - 1 +lsin'1 l—1 —lsin'l(—1)+lsin'll—l‘fl—l—lsin'll
4\ 2) 2 2 2 2 4\ 4 2 2

! \/i + Lsin™! (—l) L in™! (-1)+ Lein1-Lsint L

2 2) 2 2 2 2
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EREOE St

—\/gﬂ'ﬂ’fl’ﬂ’

4 12 4 4 12
e

3 4

V3] [2r V3

Therefore, required area OBCAO =2 A il
3 4 3 2

units

3. Find the area of the region bounded by the curves y = x’+2,y=x,x=0and x=3

Sol.

y¥x=0

The area bounded by the curves & lines is represented by the shaded area OCBAO.

Then, Area OCBAO = Area ODBAO — Area ODCO
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3 3
= (5% +2)dx - [xd
[(x+)x{xx

-3 -3

3 _
X X

=|—+2x| —|—
_3 10 _2_0
=(9+6)—2
2
_15-2
2
21
= —UNILS
2

4. Using integration finds the area of the region bounded by the triangle whose
vertices are (-1, 0), (1, 3) and (3, 2).

Sol.
From the figure,

Area (AACB) = Area (ALBA) + Area (BLMCB) — Areca (AMCA)

Nl-
-

BL and CM are drawn perpendicular to x-axis.

Equation of line AB 1s
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o030

= 1+1(x+1)

y=%(x+l)

Area ALBA is

y-3= (x—l)

1

y=§(—x+7)

Area of region BLMCB 1s

=}l(—x+7)dx

2

1[ x 1
——+7x
2

J1

—2+21+l—7

2
1
2| 2 2
1
2
5

(10)

units

Equation of line AC 1s
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2-0
3+1

y-0=
1

y=—(x+1)

2

Area AMCA is

=f—(x +1)dx

-2
X
—+ X

2
9
2

= 4 units

-3

1-1

1

—+3-—+1

2

(x+1)
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Hence, Area (AABC) =3 +5—4) =4 units

S. Using integration find the area of the triangular region whose sides have the
equationsy=2x+1,y=3x+1 and x =4.

Sol.

Bi4,13)

Get SOLVED Question Papers, Updated Syllabus, Sample Papers, Online Test, Study

Material, NCERT solutions and much more...........



Mathematics Class 12" NCERT Solutions

™ Josh

Simplifying Test Prep

The equations of sides of the triangle are:

y=2x+1
y=3x+1
x=4

On solving these equations, we obtain the vertices of triangle as

A=(0,1)
B=(4, 13)
C=(4,9)

We can observe that,

Area (AACB) = Area (OLBAO) —Area (OLCAO)

4 4
=f(3x+1)dx —f(2x+1)dx
0 0
3x° R
=|——+x-"——-x
_ 2 2 1o
-x2-4
— 7|
= & units

6. Smaller area enclosed by the circle x* + y° = 4 and the line x + y =2 is
A.2(t-2)
B.wt—2
C.2n-1

D.2(m+2)
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Sol.

The smaller area enclosed by the circle, 1s represented by the shaded areca ACBA.
Thus,

Area ACBA = Area OACBO — Area (AOAB)

=i’J4 — x’dx —2’(2 — x)dx

_ 4 _2 r 7 2
= i\f4—x2+—sin‘1£ N P
2 2 2, _ 2_0
e
=|2.—|—-(4-2
25 (4-2)
=(7r—2)units

Thus, the correct answer 1s B.

7. Area lying between the curve y2 =4x and y = 2x is

A2
3
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=
W9 | i

e
NG

=
AW

Sol.

The area lying between the curves 1s represented by the shaded area OBAO.

Construction: - Draw AC perpendicular to x-axis.

Thus,

Area OBAO = Area (AOCA) — Area (OCABO)

| 1
= (2xdx - [2/xd
{xx{xx
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-3
_ 2_1 5
Y I )
_2_0 3
10
_l_2
3
_IL1
3
|
= —UNItS
3

Hence, the correct answer 1s B.
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